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(57) The electronic component comprises an elec- 
tric winding, consisting of a plurality of conductive tracks 
(24) provided on a laminar support (22; 26) and of a plu- 


rality of half-turns (8), the ends of which are connected 
electrically to said conductive tracks (24) in order to form 
the winding. A ferro-magnetic core (15) is oplranally dis- 
posed inside the winding. 
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Description 

[0001] The present invention relates to a method for 
the production of conductive windings for electric and 
electronic components, such as coils, transformers, 
simple and multiple inductors, and in general any com- 
ponent which comprises a plurality of turns of conduc- 
tive material. 

[0002] At present, these components are typically 
produced by winding a copper wire, which is painted 
with insulating paint, around a ferro-magnetic core. This 
operation requires extensive labor, and is usually car- 
ried out in factories other than those in which the wound 
component is subsequently used in order to produce 
electronic circuits. This is in order to be able to use low- 
er-cost labor for this type of processing. 
[0003] The present winding technology is very difficult 
to automate, and also has other disadvantages, caused 
for example by the need to paint the conductive wire with 
an insulating paint, by the high level of nnagnetic flows 
dispersed, and by the difficulty in disposing of the heat 
generated inside the component 
[0004] The object of the present invention is to provide 
a different method for the production of electric wind- 
ings, which does not have the atxjve-described disad- 
vantages. More specifically, the object of the present in- 
vention is to provide a method which lends itself to easy 
automation of the process of formation of the winding. 
[0005] Another object of the present invention is to 
provide a method which is particularly flexible, and 
which, with few interventions, makes it possible to pro- 
duce windings consisting of a variable number of turns, 
in parallel and/or in series. 

[0006] Another object of the present invention is to 
provide a method which makes it possible to obtain 
wound components with a tow level of disperston of the 
magnetic flows. 

[0007] An object of the present invention is also to pro- 
vide a method which makes it possible to produce com- 
ponents from which it is particularly easy to dispose of 
the heat dissipated, and which do not cause problems 
owing to the need to insulate the individual tums elec- 
trically. 

[0008] Th is and oth er objects and advantages, which 
will become apparent to persons skilled in the art by 
reading the following text, are obtained substantially by 
means of a method comprising the steps of: 

producing a plurality of conductive tracks on a lam- 
inar support; and 

connecting to said conductive tracks a plurality of 
half-turns nnade of electrically conductive material, 
said half -tums having ends which are electrically 
connected to said conductive tracks, the half-turns 
and the conductive tracks forming said electric 
winding. 

[0009] In general, this method can be implemented by 


nrxjunting the various half-turns individually on the lam- 
inar support on which the conductive tracks have been 
produced, tor example by means of a standard machine 
of the type used for the mounting of SMD components. 

5 In this case, onto specific surfaces of the conductive 
tracks, there is applied a soldering paste, and the vari- 
ous half-turns are applied temporarily on the latter. Sub- 
sequently, on completton of the temporary application 
of the half-turns, which are retained by an adhesive ef- 

10 feet of the soldering paste itself, the laminar support un- 
dergoes the soldering step, optionally after other com- 
ponents have been fitted onto the support itseff. Before 
mounting the individual half-turns, onto the- laminar 
support there can be secured a ferro-magnetic core, 

IS which will then become arranged inside a volume sur- 
rounded by the half-turns, which form a kind of cage 
around the ferro-magnetic core itself. 
[001 0] This form of implementation of the method ac- 
cording to the invention is particularly advantageous, 

20 since it reduces to a minimum the passages of the pro- 
duct ton cycle. However, it means that the half-turns 
must have dimenstons and a shape such as to provide 
them with sufficient stability during the assembly step, 
both during the temporary applicatton and in the sut)se- 

25 quent soldering operation, which shall not give rise to 
excessive spatial displacements of the half -tums, or an- 
yhow the displacements must be compatible with the 
distances of said half-tums relative to one another, such 
that the latter do not come into contact with one another. 

30 [0011] When these conditions cannot be met, or 
when, for any reason, it is preferable to assemble the 
half-tums in a preliminary step, and then apply them si- 
multaneously onto the laminar support which is provtoed 
with the conductive tracks, the half-tums can be applied 

35 onto a support structure; and subsequently, the half- 
tums, which are integral with the support structure, can 
be applied to the conductive tracks provided on the lam- 
inar support 

[001 2] According to a possible embodiment of the in- 

40 ventton, the support structure consists of a laminar com- 
ponent on whtoh there are made to adhere sato half- 
tums, which have an intermediate portion which is nr^ade 
to adhere to said laminar component, and two porttons 
which are substantially at right angles to said laminar 

45 component 

[001 3] According to an altemative embodiment of the 
method according to the inventton, the support structure 
forms a container made of electrtoally insulating mate- 
rial, which has an inner space and an edge adjacent to 

50 saki inner space. In additton, there is application to said 
container of the half-tums of conductive material, which 
have ends adjacent to said edge. Finally, the container 
is applied to the laminar support which provided with the 
conductive tracks, with the ends of said half -turns elec- 

55 tricalty connected to said conductive tracks themselves. 
In this case, the half-tums can also be produced by de- 
positing a metallizatton layer- on the container which 
forms the support structure. 
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[0014] The half-turns substantially constitute open 
conductive components, the ends of which can be con- 
nected to one another electrically in various ways, in or- 
der to obtain a variable number of turns in series and/or 
in parallel, as described in greater detail hereinafter with 
reference to an embodiment. By means of this method, 
an intermediate component is obtained, consisting of a 
containerand of the corresponding half-turns, which has 
a very low cost, can be produced by means of an auto- 
mated production cycle, and, depending on how the 
ends of the individual half-tums are connected to one 
another, can provide an inductive component with vari- 
able characteristics. As one extreme, the individual half- 
tums can be connected to one another in series in order 
to form a single winding, comprising a number of tums 
which corresponds to the number of half-tums. Alterna- 
tively, alt the half-tums can be closed on themselves, 
and in parallel with one another, in order to form a single 
turn. Between these two extreme solutbns, respectively 
for bw and high currents, all the intermediate configu- 
rations can be obtained. 

[001 S\ The half-tums can be made of conductive met- 
al plate, or deposited by means of a galvanic process, 
and subsequent photoengraving or the like. In both cas- 
es, tums with a flat development are obtained, with a 
high capacity for dissipation of the heat. In both cases, 
the application of the half-tums to the container can eas- 
ily be mechanized. 

[0016] Further advantageous features of the method 
according to the invention are described in the attached 
claims. 

[001 7] The object of the invention is also an electronic 
component with at least one winding, in which the elec- 
tric winding consists of a plurality of conductive tracks 
provided on a laminar support and of a plurality of half- 
tums, the ends of which are connected electrically to 
said conductive tracks in order to form said winding. 
[001 8] According to a practk:al embodiment, the half- 
tums consist of shaped conductive plate, for example in 
order to impart to the individual half-tums the shape of 
a U. The varbus half-tums can be applied individually 
to the conductive tracks. According to a possible em- 
bodiment of the invention, however, the various halt- 
turns are supported by a common support structure, 
which can consist of a laminar support component, 
which for example has a flat development, onto which 
the individual half tums are soldered or connected by 
another means. 

[0019] According to a variant of this embodiment, the 
support structure consists of a container with a space to 
accommodate an optional ferro-magnetic core, along 
which space an edge extends. In this case, the half- 
tums of conductive material extend around said space, 
and have ends at said edge. A component of this type 
constitutes a finished product for persons who produce 
the assembly consisting of the container and the half- 
tums, and a semi-finished product for manufacturers of 
circuits, who, starting from the container with the half- 


tums applied to it, produce the electronk: components 
. and the circuits in whbh the latter are inserted, optbnally 
inserting in the container one or a plurality of ferro-mag- 
netic cores. 

5 [0020] The component can also have more than one 
series of half-tums in order to constitute more than two 
windings. Altematively, or in association, a further wind- 
ing can be produced on a ferro-magnetic core which is 
subsequently inserted in the container. By this means, 
it is possible to produce transformers, or even multiple 
inductances, which are wound on a single ferro-mag- 
netic core. 

[0021] Further advantageous features of the electron- 
k: component according to the invention are described 
in the attached dependent claims. 
[0022] The invention will be better understood by 
means of the foltowing description and the attached 
drawing, whk:h shows non-limiting embodiments of the 
invention. More specifically, in the drawing: 

Fig. 1 is a container made of insulating material, for 
production of wound components, in a cross sectbn 
along a plane which contains the axis of the con- 
tainer; 

Fig. 2 is a plan view according to 11-11 in Fig. 1 ; 
Fig. 3 is a plan view of a conductive sheet, with the 
half-tums disposed on it for subsequent applicatbn; 
Fig. 3A is a devebpment in plan view of an individ- 
ual segment which fomns a half-tum; 
Fig. 4 is a longitudinal cross section of the container 
with the half-tums formed on it; 
Figs 4A and 4B are an enlarged detail of Fig. 4 in 
two embodiments; 

Fig. 5 is an axonometric view of the container in Fig. 
4 with the half-tums applied; 
Figs 6 and 7 are a view from below and a view from 
above according to VI-VI and VI I- VI I respectively in 
Fig. 5; 

Fig. 8 is a longitudinal cross section of the container, 
with the ferro-magnetic core inserted in it, and pre- 
pared for application on a printed circuit; 
Fig. 9 is a partial schematk; plan view according to 
IX-IX in Fig. 8, of the printed circuit; 
Figs 10 and 11 are two cross sectbns similar to the 
cross sectbn in Fig. 8, in two variant embodiments; 
Fig. 1 2 is a cross section similar to the cross sectkxi 
in Fig. 4, in a variant embodiment; 
Fig. 1 3 is a front view of an intermediate support for 
mounting at right angles to the board which sup- 
ports the printed circuit; 

Fig. 14 is a perspective view of the support in Fig. 
1 3, with a container mounted on it; 
Fig. 15 is an exploded perspective view of an im- 
proved component according to the invention; 
Fig. 1 6 is a perspective view of an assembly of half- 
tums in a rectilinear arrangement; 
Fig. 17 is a lateral view, partially in cross section, of 
a half-tum of the assembly in Fig. 16; 
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Figs 18 and 19 are perspective views from above 
and from below of an improved container according 
to the invention; 

Fig. 20 is an exploded perspective view of a com- 
ponent produced by means of the container in Figs 5 
18 and 19; 

Fig. 21 is a plan view of a support stmcture with lam- 
inar development for a different embodiment of the 
invention; 

Fig. 22 is an axonometric view of an individual half- io 
turn to be applied to the laminar support component 
in Fig. 21; 

Fig. 23 is a plan view according to line XXIII-XXlll 
in Fig. 24 of the laminar support component in Fig. 
21 with the half tums mounted; ^5 
Fig. 24 is a cross section according to XXIV-XXIV 
in Fig. 23; 

Fig. 25 is a cross section similar to the cross section 
in Fig. 24, with aferro-magnetic core inserted in the 
inner space formed by the half-turns; 
Figs 26 and 27 are plan views of the two surfaces 
of a laminar support provided with the conductive 
tracks onto which the half-turns are soldered; 
Fig. 28 is a cross section similar to the cross section 
in Fig. 25, with the laminar support mounted; 2S 
Fig. 29 Is a plan view similar to the view In Fig. 23, 
with a ferro-magnetic core provided with a wire 
winding inserted in the space defined by the half- 
turns; and 

Fig. 30 Is a cross section similar to the cross section 30 
In Fig. 28, with a ferro-magnetic core provided with 
a wire winding for the production of a transformer. 

[0023] Fig. 1 shows In longitudinal cross section a 
container 1 , made of electrically Insulating material, for 3S 
example a synthetic resin, which is preferably thermally 
conductive. The container extends annularly, since It is 
designed for the production of a toroidal winding. How- 
ever, this shape is non-limiting, and as will become more 
apparent hereinafter, the same inventive concept can 40 
be applied to containers and windings with various 
shapes. 

[0024] The container 1 has an inner space 3, which is 
open at the base, and a central through hole 5. Around 
the outer surface of the container there is applied a plu- 45 
rallty of half-turns, i.e. open tums, which are made of an 
electrically conductive laminar material, for example 
from a copper sheet, of a thickness suitable for the cur- 
rent which must flow In the tums, for example a thick- 
ness of between 0.1 and 3 mm. Fig. 3 shows a devel- so 
opment In plan view of a sheet of conductive material 
cut such as to form a series of shaped segments 7 
(twenty-four in the example illustrated) disposed in the 
shape of a dial, each connected at the outer radial end 
to a ring 9, and at the Inner radial end to a ring 11 . Each 55 
segment 7 (see Fig. 3A) consists of a first rectangular 
portbn 7 A with a length H+S, a second trapezoidal in- 
termediate portion 7B with a height D, and a third rec- 


tangular portion 7C. with a width smaller than the portton 
7A, but with the same length (H+S). The dimensions H 
and D correspond respectively to the height of the con- 
tainer 1 and the to difference between the outer diame- 
ter of the latter and the inner diameter of the through 
hole 5, as can be seen in Fig. 4. 
[0025] The assembly of segments 7 is applied around 
the container 1 , by fokJing at a right angle the portwns 
7A and 7C relative to the Intermediate portion 7B, such 
as to obtain around the container 1 an arrangement of 
half-tums in the shape of a "U", as can be seen in Fig. 
4, and indicated as 8 in the latter. By means of this op- 
eration, which can be carried out by means of a punch 
tool, the rings 9 and 11 are detached from the segments 
7, and removed. The tums 8 formed by the folded seg- 
ments 7 are stabilized on the container 1 by means of 
suitable resin bonding. The resin bonding can be carried 
out before completing punching of the ring 11 , such as 
to retain the segments 7 in the correct position around 
the container 1 . Each half-tum comprises two rectangu- 
lar portions which extern^ parallel to the axis A-A of the 
container 1 . and are defined by the portions 7A and 7C 
of the respective segments 7, and a trapezoidal inter- 
mediate portion, consisting of the portion 7B of the seg- 
ment 7, which extends radially on the upper surface of 
the container 1 . Since the portions 7A and 7B of the seg- 
ments 7 have a length which is tonger (by an arrraunt S) 
than the height H of the container 1 , each half-tum 8 
formed by the segments 7 projects relative to the lower 
edge 1 A of the container 1 by an amount S, and can be 
folded as shown in detail in Fig. 4A, against this edge 
1 A, or toward the exterior, as shown In Fig. 4B. 
[0026] As already stated, the assembly of the tums 8 
is resin-bonded onto the container 1 , in order to obtain 
stability. The resin bonding is not shown in the attached 
drawings, for greater clarity of representation. The con- 
tainer thus obtained is shown in Figs 5 to 7. 
[0027] The container 1 with the half-tums 8 can be 
used to produce a component wound in the air, in which 
case the inner space 3 remains empty, or to produce an 
inductive component, for example a coil, by introducing 
into the space 3 of the container 1 a ferro-magnetic core 
15 (see Fig. 8). The ferro-magnetic core is glued by 
means of a layerof synthetk: resin 17 applied to the base 
of the space 3, as shown in Fig. 8. As an alternative, the 
ferro-magnetic core 15 can be embedded inside the 
container 1 , for example by providing a projection abng 
the edges of the space itself, into which the core Is 
snapped. 

[0028] The component thus obtained, which is gener- 
ally indicated as 21 , can be applied to a printed circuit 
produced on a support and Indicated schematically as 
22. On the support on which the printed circuit is pro- 
duced, there are provided welding pads, which are of a 
number equivalent to twice that of the half-tums 8, and 
are disposed according to two circular alignments, cor- 
responding to the alignments of the ends of the half- 
tums 8. The arrangement of the welding pads can be 
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seen in particular in Fig. 9, where the individual pads 
are indicated as 23 (outer alignment) and 25 (inner 
alignment). 

[0029] The individual pads 23, 25 are connected to 
one another electrically by means of suitably arranged 
conductive tracks, according to the type of connection 
to be obtained between the turns. For example, in the 
left part of Fig. 9, there are shown in broken outline three 
connection tracks 24A. 24B. 24C, between the pads in- 
dicated as 23A, 23B, 23C, 25B, 25C, 25D. More specif- 
ically, the tracks 24A, 248, 24C connect to one another 
in pairs the pads 23A-25B, 23B-25C, 23C-25D. When 
the component 21 is applied to the circuit produced on 
the board 22, the pads 23, 25 are connected to one an- 
other by individual turns 8 with homologous pairs, i.e.: 
23A-25A. 23B-25B, 23C-25C, 23D-25D. By this means, 
the tracks 24A, 24B, 24C join the half-tums 8 which are 
connected to the pads 23A-23D and 25A-25D in series, 
fomiing a single winding of three complete tums in se- 
ries. In the right-hand part of Fig. 9. there are illustrated 
pads 23X, 23Y, 23Z and 25X, 25Y, 25Z, whrch are con- 
nected by tracks 24X, 24Y, 24Z, such as to form, with 
three half-tums 8 applied to the pads 23X-25X, 23Y-25Y 
and 23Z-25Z, three complete tums which can be con- 
nected in parallel. The half-tums 8 are connected by 
their own ends to homok>gous pads (23X, 25X; 23Y, 
25Y; 23Z, 25Z). 

[0030] The connection between the ends of the hatf- 
tums 8 and the pads 23, 25 takes place by soldering, by 
remelting, or by another equivalent means. 
[0031] By means of this arrangement, by arranging 
the conductive tracks 24 in an appropriate manner on 
the board 22, it is possible to produce windings with any 
arrangement (series and/or parallel) of the twenty-four 
half-tums 8 of the component 21 . With a single standard 
component, which consists of the container 1 and the 
half-tums 8 applied to the latter, it is thus possible to 
produce components 21 of various types. The arrange- 
ment of the conductive tracks 24 is selected on the basis 
of the number of tums and/or the current which must 
flow in them. 

[0032] Fig. 1 0 shows a cross section similar to Fig. 8, 
in which the ends of the half-tums 8 produced on the 
component 21 are not folded against the edge 1 A of the 
inner space of the container 1 , but continue to project 
from the tatter, in order to pass through through holes 
whk:h are provided in the board 22. In this case, the con- 
nection between the ends of the half-turns 8 is again 
provided by means of tracks produced on the board 22, 
but the soldering takes place for example in wave form, 
by operating on the skJe opposite the side of application 
of the component 1 . 

[0033] Fig. 1 1 shows by way of example a component 
21 of a different kind. Whereas in the previous cases the 
component 21 substantially consisted of an inductance 
formed by a single winding, consisting of the half -turns 
8 closed by the conductive tracks 24, in Fig. 11 the com- 
ponent 21 constitutes a transformer, in which the half- 


tums 8 form the secondary winding, whereas the prima- 
ry winding consists of a single, insulated metal wire 31 . 
which for example is made of painted copper, wound ^ 
around the core 15. Alternatively, both the primary and 
5 secondary winding can consist of half-tums 8, which are 
disposed on two superimposed layers, which are sepa- 
rated by a resin. 

[0034] Fig. 12 shows a different embodiment of the 
container 1 and the half-tums 8. In this casei the con- 

10 tainer 1 consists of synthetic resin, which has been in- 
jected into a mokJ, in which there have previously been 
positioned the half -turns 8, whk:h are thus incorporated 
in the material whk:h fomr^ the container 1 . In this em- 
bodiment, a second series of half-tums can easily be 

IS applied on the container 1 , by means of the technique 
prevk>usly described, in order to form two windings 
around the space 3 of the container 1 , inskie which the 
ferro-magnetic core is subsequently inserted. 
[0035] As initially stated, the toroidal shape of the f er- 

20 roHTtagnetk: core and the container 1 are not compulso- 
ry, since the above-described inventive concept can al- 
so be produced by means of cores in the shape of an 
"E+E", "C+C", or with another geometry. According to 
the shape of the core, it is also possible to use several 

2S containers instead of a single container such as that in- 
dicated as 1 . In this case, there are provided on the fer- 
ro-magnetb core a plurality of containers of various 
shapes, each of which supports the corresponding half- 
tums. The container can also consist of a section in the 

30 shape of a "U", which is open at the ends, and which, 
when combined with the adjacent containers, forms a 
seat to contain the ferro-magnetic core. 
[0036] In the preceding description, it is assumed that 
the indivkiual half-tums are produced by punching from 

35 a laminar sheet of conductive material, for example cop- 
per, in order to obtain a semi-finished product of the type 
illustrated in Fig. 3, which is subsequently shaped, and 
from which the joining rings 9 and 11 are removed. How- 
ever, alternatively, it is possible to produce the tndivkJual 

40 half-tums 8, whk:h are then applied one by one to the 
container 1, for example by means of an assembly ro- 
bot. For example, individual segments 7 can be pro-' 
duced by punching from a copper sheet, and then folded 
into the shape of a "U", in order then to be disposed on 

45 the container 1 . Again as an alternative, the individual 
segments 7 can be produced from a strip of conductive 
material, and subsequently detached indivkiually. fold- 
ed, and applied to the container In this case, strips of 
punched material form a type of loader for half-tums. 

50 [0037] Similar advantages can be obtained (in partk;- 
ular when the thickness required for the half-tums 8 is 
smalt) by producing the half-tums by galvanic or silk- 
screen addition, or the like, of a layer of conductive ma- 
terial onto the outer surface of the container 1 , and sub- 

55 sequent photoengraving. In this case, half-tums are ob- 
tained which have a very small thickness, but are stabty 
applied to the container 1, without requiring resin bond- 
ing. 
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[0038] According to the above-described method, the 
component 21 is applied horizontally onto the printed 
circuit. In practice, this solution cannot always be imple- 
mented for reasons of space. In this case, the soldering 
pads 23, 25 and the connection tracks 24 can be pro- 
vided on an intermediate support, to close and support 
the component 21 , The intermediate support, which has 
a flat shape, is then applied at right angles to the board 
22. In both cases, the container 1 is applied to a laminar 
support (which can be the board on which the printed 
circuit is provided, or the intermediate support for clo- 
sure and support). In this case also, the nnain advantag- 
es of the present invention are obtained. In the case of 
application of the horizontal component 21 onto the 
printed circuit, the printed circuit itself can be produced 
with the conductive tracks 24 disposed according to re- 
quirements, in order to connect the various half -turns 8 
appropriately. On the other hand, in the case of use of 
an intermediate support for closure and support, the lat- 
ter can be produced in various versions, with conductive 
tracks 24 for connectbn between the soldering pads 23, 
25. disposKJ according to varbus series/parallel config- 
uratl3hs7 By combining an intermediate support and a 
component 21 with the respective half-tums 8, it is pos- 
sible to obtain reciprocal closure and connectbn of the 
tums according to the specific design requirements. 
[0039] Figs 1 3 and 1 4 show an embodiment of an in- 
tenmediate support 26 with soldering pads 24 and con- 
tacts 28, to be applied to the printed circuit, in order to 
form a mechanical and electrical connection. In Fig. 1 3, 
the intemnediate support 26 is shown in isolation, where- 
as Fig. 1 4 also shows the container 1 mounted on the 
latter. 

[0040] Fig. 1 5 shows an exploded view of an electron- 
ic component produced according to the invention, in a 
slightly modified form. In this case, the container 1 has 
on its outer cylindrical surface kxigitudinal grooves IX. 
which form seats to accomrrxxtete the half-tums 8. TTie 
latter have terminal ends which are folded in a direction 
pointing away from the inner space of the container 1 , 
unlike the type shown in the previous embodiments. 15 
indicates the ferro-magnetic core inserted in the inner 
space 3 of the container 1 . and 22 indicates the board 
which supports the printed circuit, where the conductive 
tracks 24 are provided. The half-tums 8 are stably con- 
nected to1he container 1 by means of a cover 2 which 
is punched out and inserted above the half-tums 8, 
when the latter have been inserted in the individual 
seats formed by the grooves IX As an alternative, in 
this case also, the half-tums can be secured by resin 
bonding. 

[0041] Figs 16 and 17 show a different embodiment 
of the segments 7 which form the half-tums 8. In this 
embodiment, the segments 7 are produced by punching 
and fokJing a rectangular latten, and are temporarily 
connected to one another by means of a longitudinal 
strip of latten 32 at the rupture points 33. References 
7A, 7B and 7C again indicate the portions which form 


each individual segment 7, whereas 7D and 7E indicate 
the folded terminal ends of the segments themselves. 
In this case, the folding is carried out in the direct bn 
pointing away from the space 3, around which the half- 
5 turns 8 which consist of the segments 7 are applied. This 
simplifies the subsequent soldering, in comparison with 
the previous embodiment. In the example illustrated, 
each segment 7 (Fig. 1 7) has at the portion 7 A a resilient 
retentbn tab 7F, which is produced by punching, the 
function of which is described hereinafter. 
[0042] The strip of aligned segments 7 shown in Fig. 
16 can be used as a bader for components in an as- 
sembly robot, whbh then inserts each individual seg- 
ment 7 which fonms the corresponding half-turn 8 on the 
container 1 . 

[0043] The segments 7 in Figs 16 and 17 are pro- 
duced for use in association with a container 1 , which is 
produced as shown in Figs 18 to 20. In this embodiment, 
the container 1 has a configuration in the form of panels 
1 8, which are connected to one another by joining por- 
tions 1 C with a reduced thickness. At a radial plane, the 
container has a r»otch 1 D, which corresponds to the ab- 
sence of one of the joining portions 1 C. The container 
1 can thus be produced in linear form, and then folded 
on itself in order to bring it into the annular shape shown 
in Figs 18 and 19, with the two end panels 1 B abutting 
at the notch 1 D. 

[0044] Each panel 1 B has a devebpment which cor- 
responds approximately to the development of the seg- 
ments 7, with two lateral ribs 1 E. which extend abng 
the lateral cylindrbal wall, and partially along the flat 
front wall of the container (see in particular Fig. 1 8). The 
lateral ribs 1 E form retention seats for the segments 7 
which form the half-tums 8. In additbn. each panel 1 B 
has a recess 1 F in the vbintty of the lower edge 1 A. for 
the purposes described hereinafter. 
[0045] The exploded view in Fig. 20 illustrates the 
method of assembly of the component produced with 
the segments 7 in Figs 1 6 and 17, and with the container 
in Figs 1 8 and 1 9. The segments 7 whbh form the half- 
tums are inserted individually in the seats delimited by 
the lateral ribs 1 E of each panel 1 B which forms the 
container 1 , and the tabs 7F are inserted in the corre- 
sponding recesses IF. By this means, each half-turn 8 
formed by the respective segment 7 remains correctly 
in its own position. A cover 2, or corresponding resin 
bonding, is used in this case also, in order to stabilize 
the half 4ums on the container 1 . Reference 1 5 indicates 
the ferro-magnetic core, and reference 22 indicates the 
board (or, altematively, 26 indicates the intermediate 
support for vertical nrraunting, with the conductive tracks 
24 which complete the turns, and are soldered to the 
ends of the segments 7). 

[0046] Figs 21 to 30 show a further series of variant 
embodiments of the invention. According to this embod- 
iment, the half-tums 8 are no longer rrxjunted on a con- 
tainer 1 , which forms the support structure for the half- 
tums. In this case, the support structure consists of a 
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simple disk-shaped laminar support component, which 
Is Indicated as 101. The laminar component 101 has a 
central hole 101 A. which is partly occupied by a detach- 
able plate, which is used simply to facilitate handling of 
the component 101 during assembly. 
[0047] Ononesurfaceof the support component 101, 
there are applied half-turns 8, which have the shape 
which can be seen In particular in Fig. 22, In which iden- 
tical numbers Indicate parts which are the same as 
those in the embodiments already described. The seg- 
ments which form the half-turns 8 are glued or soldered 
to the laminar support component 1 01 . The glue can be 
applied in spots, or using the silk-screen process, In or- 
der to obtain the required distribution. If soldering Is 
used, the soldering paste can be applied to a metalliza- 
tion layer previously applied to the surface of the laminar 
support component 101. The latter can be produced 
from electrically Insulating material, or also from electri- 
cally conductive material, provided that It has an insu- 
lating layer, in order to prevent it from short-circuiting 
the half-tums. In the latter case, excellent thermal trans- 
mission is obtained, and thus easy disposal of the heat 
dissipated by the component, as described In greater 
detail hereinafter. 

[004S) Inside the space defined by the branches of the 
"U" formed by the half-tums 8, there is optionally insert- 
ed a ferro-magnetic core, which is again indicated as 
15, as shown in Fig. 25. The ferro-magnetic core can be 
secured, for example by means of an adhesive, in the 
space formed by the half-tums. Since a container made 
of insulating material is not provided. In order to prevent 
electrical contact between the half-turns and the fen-o- 
magnetic core 15, the latter can be painted with an in- 
sulating paint. This painting can be omitted if the ferro- 
magnetic material of the core 15 has sufficiently low 
electrical conductivity. 

[0049] The assembly thus obtained is mounted on a 
laminar support, which is again indicated as 26 (Figs 26, 
27, 28), similar to that In Figs 13 and 14, In which there 
are provided conductive tracks 24. On both surfaces of 
the laminar support 26. there are provided two contacts 
24A, 24B respectively, which constitute the electrical 
and mechanical connections for vertical mounting of the 
support 26 on an electronic board. As an altemative, the 
assembly In Fig. 25 can be nrK>unted horizontally, direct- 
ly on the electronic board, in which case the conductive 
tracks 24 are produced directly on the latter. 
[0050] Fig. 28 shows the complete component, with 
resin bonding, which encloses the Internal components. 
As can be seen in the cross section in Fig. 28, the com- 
ponent has an axial hole, corresponding to the hole 
101 A in the laminar support component 101 . This axial 
hole allows a thermal dissipator to be assembled by be- 
ing screwed onto that surface of the component which 
is opposite the laminar support 26, By means of this ar- 
rangement, the half-tums (8), the laminar support com- 
ponent 1 01 , and optionally the thermal dissipator which 
is applied to the latter, permit efTicient extraction of the 


heat generated inside the component, and dispersal of 
the heat toward the environment. 
[0051] Figs 29 and 30 show the same component as 
Fig. 28 (which in Fig. 29 is in an intermediate assembly 
s step, before application of the laminar support 26), in 
which, around the ferro-magnetic core 1 5, a winding has 
been applied, which for example is made of painted 
wire, similar to the winding 31 in Fig. 11. and in this case 
also Is indicated as 31 . 
10 [0052] It will be appreciated that the drawing shows 
only practical embodiments of the invention, the shapes 
and arrangements of which can be varied without there- 
by departing from the basic cortcept of the invention. 
The presence of any reference numbers in the attached 
claims is intended only to facilitate reading thereof in the 
light of the description and drawings, and does not limit 
their scope of protection. 


1 . A method for the production of a component, com- 
prising at least one electric winding, consisting of 
one or a plurality of turns, characterized by the steps 

25 of: 

producing a plurality of conductive tracks (24) 
on a laminar support (22; 26); and 
connecting to said conductive tracks a plurality 
30 of half-tums (8) made of electrically conductive 

material, said half-tums having ends which are 
electrically connected to said conductive 
tracks, the half-tums (8) and the conductive 
tracks forming said electric winding. 

35 

2. Method according to Claim 1 , characterized In that 
said half-tums (8) are applied to a support structure 
(1; 101); and subsequently. sakJ half-tums. which 
are Integral with said support structure, are applied 

40 to the conductive tracks (24) produced on said lam- 
inar support (22; 26). 

3. Method according to Claim 2. characterized In that 
said support stmcture (101) consists of a laminar 

45 component (101), to whk;h there are applied said 
half-tums (8), which have an intermediate portion 
(78) which is made to adhere to said laminar com- 
ponent, and two portions (7 A, 7C) which are sub- 
stantially at right angles to said laminar component 

50 (101). 

4. Method according to Claim 2, characterized in that: 

said support structure (1 ) fonm a container (1 ) 
55 made of electrically Insulating material, which 

has an Inner space (3) and an edge (1 A) adja- 
cent to said inner space; 
sakJ half-tums of conductive material (8), which 
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have ends adjacent to said edge, are applied 
to said container (1); 

said container (1 ) is applied to said laminar sup- 
port (22; 26), with the ends of said half-turns (8) 
electrically connected to said conductive tracks s 
(24), said conductive tracks (24) and sakJ half- 
turns (8) forming turns which are wound around 
the inner space (3). 

5. Method according to one or more of the preceding io 
claims, characterized in that a f erro-magnetic core 
(15) is inserted inside a space defined by said half- 
turns (8), said winding surrounding the f erro-mag- 
netic core (15). 

IS 

6. Method according to Claim 4, characterized in that 
said half-turns extend in the shape of a "U", and sur- 
round the base of the container (1) and the lateral 
walls of the latter 

20 

7. Method according to one or more of the preceding 
claims, characterized in that said half-turns consist 
of electrically-conductive plate material. 


14. Method according to Claim 4 or Claim 6, character- 
ized in that said half-turns are produced by adding 
electrically cor>ductfve material to the outer surface 
of said container (1 ), and rerTK)ving said electrically 
conductive addition from around the areas which 
form the half-tums. 

1 5. Method according to Claim 1 4. characterized in that 
said addition of electrically conductive nnaterial is 
photoengraved. 

16. Method according to at least Claim 5, characterized 
in that a winding (31 ) is produced around saki ferro- 
magnetic core (15), before It is inserted in sakJ 
space (3) in order to produce a transformer. 

17. An electronk; component comprising an electrk; 
winding, characterized in that said electric winding 
consists of a plurality of conductive tracks (24) pro- 
vkied on a laminar support (22; 26) and of a plurality 
of half-tums (8), the ends of whbh are connected 
electrically to said conductive tracks (24) in order to 
form said winding. 


8. Method according to Claim 4 and Claim 7, charac- 
terized in that said half-tums (8) are inserted In a 
moki, in which said container (1 ) is produced by in- 
jection, the half-tums remaining incorporated in the 
material which f onms sakf container (1 ), and project- 
ing from the latter at the edge (1 A) of the inner space 
(3) of sakJ container (1 ). 

9. Method according to Claim 4 and Claim 7, charac- 
terized In that said half-tums are applied to the ex- 
terbrof said container (1 ). and are stabilized on the 
latter. 

10. Method according to Claim 9, characterized in that 
said half-tums are locked on said container (1) by 
rosin bonding, or by means of a cover (2). 

11. / Method according to one or more of Claims 8 to 1 0, 
/ characterized In that the ends of said half-tums are 
/ folded on a surface which contains the edge (1 A) 
/ of said container (1 ). 

ip. Method according to one or more of Claims 9 to 11 , 
I characterized in that a series of segments (7) which 
j are connected to one arrather (9, 11) are punched 
from a conductive laminar material, and the 
punched laminar material is preformed on the con- 
1 tainer (1 ), while separating said segments (7) from 
one another. 

13. Method according to one or more of Clainr^s 8 to 11 , 
characterized in that the single segments (7) are ap- 
plied in sequence onto sakl container (1). 


25 18. Electrons: component according to Claim 17. char- 
acterized in that said half-tums are Integral with a 
support structure (1; 101). 

19. Electrons component according to Claim 17 or 
30 Claim 18, characterized in that said half-tums con- 
sist of conductive segments (7). 

20. Electrons component according to Claim 19, char- 
acterized in that said segments extend in the shape 

35 of a 'U". which surrounds a volume (3) Inside sakJ 
winding. 

21. Electronk: component according to Claim 20, char- 
acterized in that inside saki inner volume (3) aferro- 

40 magnetic core (1 5) is accommodated. 

22. Electronk: component according to at least Claims 
18 and 1 9. characterized In that said support struc- 
ture (101) consists of a laminar component, to 

45 which there are applied sakJ segments (8), and in 
that said segments project from saki laminar sup- 
port component (1 01 ). 

23. Electronk: component according to Claim 22, char- 
so acterized in that said laminar support component 

(101) is made of thermally conductive material. 

24. Electronk; component according to Claim 22 or 23, 
characterized in that said laminar support compo- 
se nent (101 ) has a central hole (1 01 A) to secure heat- 
dissipation components onto saki laminar support 
component. 
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25. Electronic component according to one or more of 
Claims 1 7 to 21 , characterized in that: said support 
structure consists of a container (1 ) which compris- 37. 
es an inner space (3), along which space there ex- 
tends an edge (1 A); and said hatf -turns (8) of con- 5 
ductive material extend around said space (3). and 

have ends at said edge (1 A). 

26. Electronic component according to Claims 19 and 38. 
25, characterized in that said container (1) has io 
seats (IX; IE) to accommodate the segments (7) 

which form said hatf-turns (8). 

39. 

27. Electronic component according to Claim 25 or 26, 
characterized in that said container (1 ) has recess- is 
es (IF) in which there are engaged resilient reten- 
tbn tabs (7F) for the segments (7). 

28. Electronic component according to one or more of 
Claims 25 to 27, characterized in that said container 20 
(1) is produced from panels (IB), which are con- 
nected to one another by joining portions (1C). 

29. Electronic component according to Claims 26 and 

28, characterized in that each panel (1 B) into which 25 
said container (1 ) is subdivided has a respective 
seat to accommodate a corresponding half-tum (8). 

30. Electronic component according to Claim 28 or 29, 
characterized in that said container extends annu- 30 
iariy, and is interrupted along a radial plane (1 0). 

31. Electronic component according to Claim 25, char- 
acterized in that said half-turns (8) are incorporated 
inside the material which constitutes the container 35 
(1 ), and project from the latter at said edge (1 A). 

32. Electronic component according to one or more of 
Claims 25 to 30, characterized in that said half -turns 
are applied to the exterior of said container, and are 40 
stabilized there by resin bonding. 

33. Electronic component according to one or more of 
Claims 25 to 30, characterized in that said half-turns 
are stabilized by means of a cover (2) which is ap- 45 
plied above the latter, on the container (1). 

34. Electronic component according to Claim 25, char- 
acterized In that said half-turns consist of material 
which is added galvanically to said container. so 

35. Electronic component according to one or more of 
Claims 25 to 34, characterized In that said container 
(1) consists of thermally conductive material. 

55 

36. Electronic component according to at least Claim 
21 , characterized in that around said f erro-magnetic 
core (15) there is wound a conductive filament (31) 


which forms a winding. 

Electronic component according to one or more of 
Claims 17 to 36, characterized in that said laminar 
support (26) has components (28) for electrical and 
mechanical connection to a t)oard which contains a 
printed circuit. 

Electronic board comprising a printed circuit and at 
least one electronic component according to one or 
more of Claims 17 to 37. 

Electronic board according to Claim 38, character- 
ized in that it comprises conductive tracks (24), 
which connect the ends of the half-turns (8), said 
half-tums (8) and said conductive tracks (24) form- 
ing turns of a winding. 
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